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ABSTRACT 
In this report, the promoting aspect of Pd on the activity of spinel CuCr2O4 and Pd catalytic 
systems in CO oxidation is investigated. Catalysts with compositions of 10 % spinel CuCr2O4 
synthesized via modified sol–gel in situ on γ–Al2O3 support and Pd nanoparticles (0.11 ÷ 0.68) 
% then decorated on CuCr2O4/γ–Al2O3 via impregnation method by decomposed palladium (II) 
acetate solution at 280 °C for 2 h. Promoting aspect of Pd nanoparticles evaluating by 
Temperature Program Surface Reaction (TPSR) method in temperature range of 30 ÷ 450 °C 
and 15 L.h–1 flow gases consist of 1 % CO, 20 % O2 and 79 % N2 on 0.100 g catalysts. The 
experimental results reveal that the as–prepared materials completely convert CO at 
temperatures below 140 °C with 0.68 % Pd compare to 300 °C without Pd in the component. CO 
conversion highly increases with increasing amounts of Pd, with gas hourly space velocity 
reached by 1500 L.h–1.g–1 that exhibits promising application of these catalytic systems in 
exhausts treatment containing CO at low temperatures. 
Keywords: spinel CuCr2O4, palladium catalyst, sol–gel PVA, CO oxidation. 
1. INTRODUCTION 
Spinel CuCr2O4 has attracted much research interest in applying as catalyst materials to the 
treatment of CO since it was discovered by Lory [1] in 1933. Some catalytic systems based on 
CuCr2O4 have been registered as material for handling CO emissions of internal combustion 
engines by Albert and Frazer [2]. Some researchers [3] concluded that the spinel CuCr2O4 is 
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Pd on γ–Al2O3 support indicate that the molar ratio of Cu/Cr = 0.51 and other components are as 
shown in Table 1. SEM–EDS mapping of distribution of Cu, Cr, O and separately distribution 
Pd on catalyst surface are shown in Figure 3d, e. Pd is finely distributes on spinel surface that 
can be expressed by the size and position of the green points on the entire analysis surface. It 
also shows that Pd nanoparticles are successfully attached to the catalyst system. 
Table 1. Chemical composition (wt%) of as–prepared spinel CuCr2O4.Pd/γ–Al2O3 analyzed by 
SMEWW Pd–3500: 2012 (ISO 5502: 2003) methods. 
Catalyst  Pd calculate, % Pd detected, % SSA, m2.g–1 
10% CuCr2O4/γ–Al2O3 0 0 55.56 
0.1% Pd@ 10% CuCr2O4/γ–Al2O3 0.10 0.11 56.49 
0.2% Pd@ 10% CuCr2O4/γ–Al2O3 0.20 0.21 63.19 
0.35% Pd@ 10% CuCr2O4/γ–Al2O3 0.35 0.37 116.68 
0.7% Pd@ 10% CuCr2O4/γ–Al2O3 0.70 0.68 117.04 
3.1.3. Surface morphology and physical properties 
Surface morphology structure of spinel CuCr2O4 is determined by FE–SEM as shown in the 
Figure 3 b, c reveal that the surface morphological characteristics of the catalyst systems have 
porous structure with the dispersion of the phase on the surface of the rod shaped polyhedron 
phases in clusters with small size. The difference in shape between phase and contrast on the 
SEM images allows conclude that Pd nanoparticles in rod–shaped dispersed on the surface of the 
spinel CuCr2O4 crystal as the result of the decomposition of Palladium (II) acetate after the 
impregnation and heat treatment. The specific surface area by BET method on 1000E Nova 
instrument of spinel 10 % CuCr2O4.Pd/γ–Al2O3 catalysts are shown in the Table 1. The 
increasing in the specific surface of the catalytic activity phase will significantly increase overall 
system activity. 
3.2 Catalytic activity 
The results of the catalytic activity of spinel CuCr2O4 for CO oxidation is shown in Figure 
4b shows the starting oxidation temperature of reactions is from 90 °C. Conversion ratio is 
relatively slow in 90 ÷ 175 °C, but started rapidly in temperature range of 270 ÷ 180 °C 
indicating by a steep slope of the tangent to the CO conversion curves. CO conversion is 
approximately 50 % at 225 °C and about 99 % at 350 °C and maintain stable activity during 
treatment. Oxygen is adsorbed on the surface of spinel crystal CuCr2O4 according to reaction 
equations (3) and (4). In the presence of CO, the oxidizing reactions of CO are in accordance 
with the equations (5) and (6): 
 O2 + e– ↔ O2–  (3) 
 O2– + e– → 2O– (4) 
 CO + O2– → CO2 + e– (5) 
 CO + O– → CO + e– (6) 
 CO + O– → CO2 + e– (7) 
Reduce CO interacts with adsorbed oxygen ions at surface of spinel CuCr2O4 to form CO2 
and free electrons that return to the conduction band and recovery of the catalytic crystal 
structure according to equation (7). 
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